Abstract. Sexual selection on male size and calling behaviour was studied for 2 years in one population and for 3 years in a second population of the Gulf Coast toad. A large-male mating advantage was detected only at one site during 1 year. Measures of calling behaviour were available for 3 years at one of the sites: on a nightly basis in 2 years, males with higher call rates were significantly more likely to mate than males with lower call rates. However, there was no relationship between mating success and either call duration or calling effort on a nightly bias in any year. In discrimination experiments, females preferred higher call rates and calls of longer duration, but not calls of lower frequency. Biased male mating success with respect to call rate therefore appears to have been partially a consequence of female mate choice. Call duration is positively correlated with male size, while dominant frequency is negatively correlated with male size in this species. Because females did not discriminate between highand low-frequency calls, and because there was no bias in mating success with respect to call duration, it appears unlikely that female choice resulted in the large-male mating advantage observed in 1 year. Despite a nightly bias in mating success with respect to call rate that appears to have resulted from female mate choice, there was no detectable sexual selection on average call rate in any year. Instead, the number of nights of chorusing activity was the only detectable direct target of selection in all 3 years at one of the sites. The repeatability of call rate within males was low, ranging from 0·08 to 0·33. Simulations suggest that within-male variation in a trait can reduce the strength of sexual selection on the trait. Lack of selection on call rate, despite female choice based on call rate, may thus have been partially a consequence of within-male variation in this trait.
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The study of natural and sexual selection has interested biologists for more than a century, yet many gaps remain in our understanding of these processes (Endler 1986) . The recent adoption of multivariate methods has improved our understanding of how selection occurs by making possible the identification of direct and indirect targets of selection (Lande & Arnold 1983; Arnold & Wade 1984a, b) . A direct target of selection is a trait on which an agent of selection, such as female choice acts, whereas an indirect target of selection is a trait subject to selection because of its correlation with a trait under direct selection. Because direct and indirect targets of selection evolve for different reasons, it is important to determine the precise nature of selection on correlated traits. Studies using multivariate methods have recently increased in frequency (e.g. Price 1984; Koenig & Albano 1986; Sullivan 1987; Conner 1988; Hews 1990) . Although such studies can provide valuable information on patterns of selection, and although they can allow identification of potential mechanisms of selection, experimental studies are necessary to determine the actual mechanism of selection that has resulted in the observed pattern of biased mating success.
Sexual selection has received much recent attention because it can result in the evolution of traits that reduce the survivorship of bearers of the trait (Darwin 1871; Fisher 1958; Lande 1980; Kirkpatrick 1982 
